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THE WEATHER AND CIRCULATION OF SEPTEMBER 1951'
HARRY F. HAWKINS, Jr
Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.
The 700-mb. circulation pattern for the month of were out of phase with those at lower latitudes. As a

September (fig. 1) shows that North American weather
was dominated by a ridge extending southward from the
Yukon along and off the Pacific Coast to about 45° N.
and an accompanying trough to its east reaching from
Kansas to Baffin Island. Off either coast of the southern
United States was a weak secondary trough. These
two troughs were separated by a High centered in the
northern Bahamas with a stronger than normal ridge line
extending west-northwestward through the northern
Gulf of Mexico, central Texas, and southern New Mexico
and Arizona. Thus, troughs and ridges at high latitudes

1 See Charts I-XV following p, 187 for analyzed climatological data for the month.

result, the confluence of contrasting air masses [1] was a
prominent feature of the September pattern, more or less
as it had been all summer [2, 3,4]. The axis of confluence
in the central United States was accompanied by stronger
than normal westerlies downstream across eastern North
America and the Atlantic Ocean.

In this fast westerly flow numerous cyclones sped east-
ward, deepening as they approached the central Atlantic
trough (Chart X). These cyclones were both deeper and
farther south than usual for September, as indicated by the
large negative departures from normal of both 700-mb.
height (fig. 1) and mean sea level pressure (Chart XI
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F1GURE 1.—Mean 700-mb. chart for 30-day period August 31-September 30, 1951.. Contours at 200-foot intervals are shown by.solid lines, intermediate contours by lines with long
dashes, and 700-mb. height departures from normal at 100-foot intervals by lines with short dashes with the zero isopleth heavier. Anomaly centers and eontours are labeled in
tens of feet. Minimum latitude trough locations are shown by heavy solid lines, - ) o . . N R U
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inset) south of the normal storm path and centered just
to the south of Iceland. This area of persistent cyclonic
activity reached its climax on September 11 when a low of
tropical origin (hurricane “Fox’’) was reported to be of
963-mb. intensity southwest of Iceland. Climatological
records for the area indicate that a September storm of
this depth occurs about once in 10 years.

Cyclonic activity was also well marked in the eastern
Pacific trough, but only a few storms managed to break
through the mean ridge along the west coast of North
America. Many of the Lows stalled and filled as they
approached the ridge, while not infrequently northerly and
northwesterly trajectories were taken by other storms
skirting its periphery (Chart X). The ridge was remark-
ably persistent until the last decade during which it
retrograded rapidly. When, in the course of this retro-
gression, the ridge reached the Bering Sea, cold Arctic
air poured down its eastern side into the Guif of Alaska
where rapid cyclogenesis occurred. At least two storms
entered the Pacific Northwest during the latter stage of
this development and effected a much needed relief after
prolonged drought in this area.

Over North America there was & broad but well defined
association of the daily pressure systems with the mean
upper level circulation. Most of the cyclones either came
over the top of the ridge in the Yukon or developed east
of the Canadian Divide in southwestern District of
Mackenzie and proceeded southeastward (Chart X).
Almost all these storms turned eastward to northeastward
as they crossed the 95th meridian. Further activity was
provided by a number of secondaries which formed in the
Northern Plains of the United States and moved north-
eastward; one of these reached a depth of 970 mb. in
central Hudson Bay on the 14th. Practically all of these
storms passed off the North American coast between
50° and 60° N. latitude in the region of strong cyclonic
shear just north of the band of strong westerlies at 700
mb. (fig. 1). A more detailed discussion of one of these
developments may be found in an adjacent article by
J. A. Carr [5].

These cyclonic developments over the Northern Plains
were frequently followed by cold polar outbreaks over the
north central area of the United States. The accompany-
ing major anticyclone track was from western Canada
southeastward across the Northern and Central Plains and
eastward through the northeastern States (Chart IX).
The difference in latitude between the mean cyclone and
anticyclone tracks is especially well defined in eastern
North America where very little overlapping is indicated
(compare Charts IX and X). Particularly conspicuous
is the lack of normal cyclonic activity in the northeastern
United States.

This regime produced a mean temperature anomaly
pattern which seems to be becoming quite familiar.
Chart I-B shows the continued dominance of below-
normal temperature from the northern border of the
United States, between the Continental Divide and the
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Appalachians, southward to Oklahoma, Arkansas, and
mid-Tennessee. The remainder of the country, with very
minor exceptions, was above normal in temperature with
greatest departures in southern Nevada and the lower
Colorado River Valley. At Yuma a new record was set
when the mean September temperature equalled 90.6° F.
Texas still averaged above normal but in the eastern
sections of the State the mean temperature anomaly was
smaller than in previous months. The greatest negative
departures were observed in southeastern Montana where
temperatures averaged close to 6° F. below normal.

Precipitation exceeded the seasonal normal (Chart III)
in a wide band extending from northern Washington and
Idaho through most of the northern Rocky Mountain
States, Central Plains, lower Mississippi Valley, and the
Southeast. The driest area was New Mexico where the
State precipitation average was only 15 percent of normal
and soils were reported too dry for the planting of winter
grain. The Middle Atlantic States and most of New
England also reported below-normal rainfall. Virginia
had the driest September in 10 years and in some localities
it was considered the worst drought in 20 years.

Two areas finally experienced relief from prolonged
abnormalities which had caused considerable damage and
concern. First, the drought and fire hazard in the Pacific
Northwest was ended (as previously described) just as
plans for the moving of industrial plants dependent upon
hydroelectric power were being seriously considered,
Second, the unusually persistent heat wave and drought
in Texas [2] continued unbroken in September until about
the middle of the month when a cold front passage fol-
lowed by a prolonged spell of northeasterly circulation
(and a second cold outbreak) gave much needed cooling
and precipitation. A 24-hour total of 13.77 inches of rain
was recorded at Alice, Tex., on September 14 and resulted
in considerabie property damage due to flash floods. Prior
to this break, daily maximum temperatures of 110° F. at
Presidio and 105° F. at Del Rio, Tex., had set new Sep-
tember records.

The continued cool weather and fairly general precipita-
tion over the North Central States were again accompanied
by below-normal sunshine (Chart VII-B). The result of
this regime was the slow maturation of crops, particularly
the Towa corn crop. A hard freeze on the 28th (21° F,
recorded at Inwood) caused widespread damage except
for local areas in the eastern and southeastern portions of
the State. One-third of the crop was estimated to be
vulnerable, and losses were proportional to the severity
of the local freeze. 1t was ironical that the cold spell was
of very short duration, and temperatures soared to a
State high of 91° F. by October 1.

Just as ironical, but in a much more felicitous vein, was
the diversion which spared Bermuda serious hurricane
damage. Figure 2 shows the tracks of Atlantic hurricanes
“Easy” and “Fox” as related to the 5-day mean 700-mb.
pattern. “Easy” was turning northward from the 7th
to the 8th as a polar trough moved off the east coast of the
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FioURE 2—Tracks of hurricanes “Easy” and “Fox” superimposed on 5-day mean 700-mb. contours for period September 8-12, 1951.
millibars) at storm center are given for 1230 GMT positions, with 0030 GMT positions also indicated by circles for “Easy’ and triangles for “Fox””, Dashed line along 70th
meridian indicates position of mean trough one-half week previously, Contours are labeled in tens of feet.

United States. Hurricane “Fox’’ was not far behind and
traveling northwestward somewhat faster than ‘“Easy”
as it was still steered by the warm anticyclone to its
north-northeast. With the approach of the polar trough
it too began to recurve, however, at a faster rate and
farther east than “Easy.” On the morning of the 9th,
“Fox’’ was still the weaker of the two storms and centered
east-northeast of Bermuda, while “Easy” was somewhat
the stronger and almost south of Bermuda. The inter-
actions of the two circulations weakened the circulation
around “Easy” and accelerated its eastward component
of motion. The storm passed within a bundred miles of
Bermuda but instead of the commonly anticipated hurri-

Date and approximate intensity (in

cane speeds only moderately high winds were observed.
Presumably the weakening of “Easy”’ from the 8th to the
9th and its eastward acceleration due to the intervention
of “Fox” were all that prevented serious damage to
Bermuda. More intensive studies of this situation will
undoubtedly be forthcoming.? In all, it should be ac-
counted one of those fortuitous interactions which are
certainly not uncommon but which seldom appear to be
so timely and spectacular.

Mention has already been made of the familiar aspect of

2 A brief discussion of these and other recent hurricanes appears in Weatherwise, vol, 4,
No. 5, October 1951, pp. 105-106.
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FIGURE 3.—Temperature anomalies in the United States, (a) September 1951, (b) summer 1951 (June, July, August), (¢) spring 1951 (March, April, May), and (d) year 1950. Not

over-all persistence of below-normal temperatures in North Central United States with above-normal anomalies in peripheral areas.

(Parts b and ¢ from U. 8. Weather Bureau

Weekly Weather and Crop Bulletin, June 12, 1951, and September 18, 1951, part d from U, 8. Weather Bureau, Climatological Data, National Summary, Annual 1950.)

this month’s temperature pattern. Figure 3, however,
conveys better than words just how persistent this over-all
regime has become. A comparison of 3A with 3B shows
clearly that the September temperature departures re-
gsembled strikingly the mean departures for the summer of
1951 (June, July, August). The upper level mean circu-
lation patterns during this period were dominated by a
ridge in the eastern Gulf of Alaska or western Canada
which caused frequent cold air intrusions in the North
Central United States. Fluctuations in the position and
intensity of the trough downstream and the Bermuda High
(particularly the westward ridge extension) allowed con-
siderably wider variations in the precipitation pattern
(not shown), but many features of the September pre-
cipitation pattern also resemble the pattern observed
during the summer.

Furthermore, the spring of 1951 had a similar tempera-
ture pattern (fig. 3C). The basic mean circulation pattern
of spring likewise contained much the same dominant
features over North America. Still more amazing is the
similarity of the over-all temperature anomaly for the
entire year 1950 shown in figure 3D. Such long period

persistence, or rather, persistent recurrence of similar
climatic anomalies, poses to the meteorologist a problem
of vast economic importance whose solution, for the present
at least, appears remote.
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Chart I. A. Average Temperature (“F.) at Surface, September 1951.
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A. Based on reports from 800 Weather Bureau and cooperative stations. The monthly average is half the sum of the monthly

average maximum and monthly average minimum, which are the average of the daily maxima and daily minima, respectively.
B. Normal average monthly temperatures are computed for Weather Bureau stations having at least 10 years of record.
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September 1951. M. W. R.
Chart III. A. Departure of Precipitation from Normal (Inches), September 1951.
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Normal monthly precipitation amounts are computed for stations having at least 10 years of record.
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Chart VI. A. Percentage of Sky Cover Between Sunrise and Sunset, September 1951.

15 05" 100" 9

v rate
Dalfas.
FL Worho © -
£ oy
Ll s Vi
V..

a5

L - o

{ of

Y I B s RSy
~ \ B »\ {
= ,x‘g)“l

AN
T

g
q

Ve

115+

A. In addition to cloudiness, sky cover includes obscuration of the sky by fog, smoke, snow, etc. Chart based on
visual observations made hourly at Weather Bureau stations and averaged over the month. B. Computations
of normal amount of sky cover are made for stations having at least 10 years of record.
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Chart VII. A. Percentage of Possible Sunshine, September 1951.

130 125 1200 ns o 105 100" 9 w0 85 80 75 ha

e Ve
Lengiers,

-
e Menchary

:\Fk'\

Wiehta Fall 0.
1. flom
i .

sine

Corpus Chrish
7

Laredo)

Wiliston
= o
S Devils Lake  Grang Forks

fargo
Biamarek

Sioux Oy

Norfolk

=y
}‘7!"“ \\

/——«‘/"\‘E%
=

A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.



M. W.R.

September 1951

118

LXXIX:

"PI0d31 JO saeah ¢ 3seal 38 Sulary suore)s Joy peynduroo
o8 S[BULION “UMOUS B}Bp 950U} I0F UBY] JOPIM 248 A0BINOdE JO s)uumy ydrym Joy eyep Arejuswo[ddns wiody poureqo S9)BWIISS JOY)In]

*1IBYD UO UMOYS dJE

saujjost 1oy Byep oISy “(; - ‘W '[8d "w3 [ = Ao[3ue [) sAb[Bur| Ul 0BFINS [BIUOZLIOY & UO PIAIGIDI ‘DSNYIP + JOOIIP ‘UOIRIPEL Je[os A[IBp UBOW SMOYS }I8YD)

S2|

.08 58 06 56 001 S0l il Si

009 ONY ,0F LV 3NY¥1 ‘NOILDIFONd TYMMOINOD 13IBWYT

008 oor 00¢ 00z 00
. SN 40 31vIs

|| AsumON

.52

&
LA

ooy o

QD
:,,.zz:a
o

U b
o

a
asn

E_B.,—w /\/Q\NN%., o
nquny

guc!_waw (Gopor 15,

ujooyt
o\ "@lsoe )
BwO - ) (LONY
i 9/‘ o~ oN
° AOHON =~
o
S / Rl NS TIPS
B fio sepeud
10 ihes i \
o e T ¢
A L
) ~_ N )
B +(
N
s w_,.a.zz,s /.f <
v S T S N
| ﬁ {
) Yo
" ot ‘.mom
2 s

o 04 PusID  BYEY S|IANQ
lo

L] 4
> J/_s.u.l‘uﬁ.ﬁx nessoy  Buiquiag

h \, / 7
S oongs ™ \ N I e
: L isNg sndiog \ v
iy
BEEZAN [PULION jo 8brjusoreg
0% 2%
: g S uGisanPeg oy (2@ 5 o -
L oy .y BEOS
Lk e &ﬁ?\r«)&); Q¥ 2\ oufuy B ) -
3 4 M O ]
: S0k0 WN J A {
VLA % Jrtd
goiosedy PR e S8
QOV 6% e i)
oW N 5 o °
sy e Y sunsony
= B g \ h ThePA  oden ;J 4
ayarewotl PR L S __ss% o) o ( S

08 S8 06 s6 i ol oil

"IS6T1 wwaﬁmﬁwm ‘uonjerpey 1e[og hmwn._ mmmum.».dw
[PWION JO obejusdred :josu] ‘1GET 1equisideg ‘esnyiq + 30011 ‘uonjerpey 1e[og jo sen[ep A[re( obeisAy

IIA ¥eUyD



LXXIX—119

M. W.R.

September 1951.

‘poOpN[OUL B1€ 2JOW JO SINOY §g I0J PayIIuUspl 8q P[NOd YoIym SI93uad asoyy A[uQ ‘uorisod mau 3B UOI}BULIOFDI S93BIIpUL
j[ovI} Ul oUl] POYSB(] ‘umoys porad 10J 19jusd Areuone)s yo uonisod ojedipul seaenbg  suonised ALNOY-9 SurueAlsjul 9)edIpul s30(Q
-IRqI[IW }S9JeoU 03 aanssaad ‘Mofaq 9an3y ‘©3Bp S9IBIIPUL [0 dA0qE N3 L 'S A "W ‘B (g:) 38 I93u9d Jo uoijisod sejedIpul 9[dd1)

G6 00T G0t ort ST

U
A

o aom 1V 137V HYd OHVYANYLS = \ S30NLILYT SNOINVA LV S3TIN 40 37vIS
NOILO3rOMd OIHAVN903N3LS HYI0d 0001 006 008 00/ 009 00S 00Y OO 00Z 001

0 0§ 001

4

1S6T 1equeides

1

[9A9 ®Og je seuo[PAOIUY JO sI8jus)) JO syoe1], XI HeyD




M. W.R.

September 1951.

120

LXXIX:

‘sjoquifs yo uoneue[dxs J0j X 3deYD 998 "I, 'S “H "Wl "B (g:L 3 J93udd Jo uorisod S91BIIPUI S[III)

ol ‘ 001 - GOt Olt CRi

.09 1V 11377VYVd QHVANVLS
NOILOMOYd OIHAVHO03¥3LS HVIOd

S30NLILVT SNOIMVA 1V S3TIN 40 37v0S

6 008 00/ 009 00S 0O¥ OO 00Z 00T O 0S 00l

x.ka.
0L e e
) .\

N NN 8 N VU T e
\ \ \ \ | Ly
\ \ UL T T
N, ;‘lliocm
\ RN A |
o0F e or
VU . W W VY ) O Y 7
208 / N Lt i o

O
e
. i

@

Ge

0f oy 09 08 001 0CI oyl 061 091 So1 0.1

"1G6 T Iequaideg Jm>mq mmw 1e wmnoﬁohO JO s19jua)) JO sYoel], ‘X HeyD




LXX1Xx—121

M. W.R.

September 1951.

-626T-668T ‘SAB]N J2U3BO M [BOLIO)SIH 9y3 JO SaBak (g 10F sSurpeal dew WOIy PLI3 PUOWERIP B Ul SUOI}OSSId3UL
00T 40J pu® piodoaa Jo sIeak (] 1ses] 18 JulABY SUO}R)S J0F PAINdWIOd dIe S[BULIOU INSSAI] ‘yauour oy} Suwnp wifed sem Jo sjuiod ssedwiod 9 WOIF MI[q
puis swry Jo oSejusdied moys sesodpuipy  -sSurpeas “,°S H "wi'd (g:L PUB "UI'EB (g:L 9Y} JO SdSRIOAR B} UIOLJ pauleIqo aue soanssoad [9A9] BoS 93BISAY

/5 0/ SL 08 o S8 06 56 ekeqnor) o 001 S0T 011 61 vz-SN
e N q}:i;m - / T -
= - \ _r ;
. ,\«\.\\2 %_.,mus o . / )
Bl . \ - &

(0
«5-

LY et
= ORN

Q\b.}v Y woly

o

-

oW
=

1 s o~
R\
R | Ao nuoyeird
e LS \
AR N , — ;
& priusts\ ey - ci1y eBpodit . = A = 3%
g O o o ) T y . L = W a1 =

[ewroN woig ainjreda(]

¢ ‘ &» g0 . - = A S30NLILYT SNONVA Lv S3TIN 30 37VOS

S NG ) 3 3 AFL-OPOT Q96 008 00L 009 005 00y OOE 00Z 0OI O 0 0O

> 8 2 PN N 08— 4O —. 1,02
OSEN Ze g N % . mk

< I /\M\erfri MWH\W,J*J xTw

.09 1V 1311Vedvd ONVANVLS
NOILO3MO¥d OIHAVN903N3LS ¥VI0d

1%
ozl oyl 0§l 091 591

"IS6T 1oqueidag ‘[PWION WOIf (‘qui) dInsseId abereay
jo ernyreds(] :3OsuU] ‘TGET Iequeideg ‘sesOIPUI) SOrNG pue (‘quI) SINssald [9AeT vag 8beidAay X HeYD




September 1951 M. W. R.

LXXIX—122

LI D 0012 3B SUOIFBAISSO uoo[feq 30[id uo paseq wu.u xoamﬂaﬁ ﬁHs y ; w: " g w.nm _ uo .m>m mwa,ou UOSOIPBI UO PIse(
1 UMOUS SPUIM "I ‘I "D 0080 38 SUOIIBAJIISCO IPUOSOIPBI UO PIS
I SWISYJOST PUB SIUI| JNOJUO
1 X ! 0

84/5
— 8¢ 08 =
. 0 S -
N S \ o " T T 0 56 eeqnae) o 001 %0
~ B SN _r 1 0Tt m:
. \ o 264
woon| G —
ok A\\Hv : - \ 0 oy - e . (+eo) A 11007134
& \ : Guwdd gz = y | 0z
¢ - \ ) oz pac Y SL OfE Oy 0S S 00l0SI00€E
, - \ Tu0jaA pEPN) ; D 2 S| 0z Sz SLEQSSLOS
arle o < o 0.5 \ A . Tiezeyg : = T |
e fet X (wd60G=4 V)
S e sonsi
X Sy “ g2 R ol 4 o / // /
R - N ——
o
\ oNE| . Cekpin | NY m q .\1 o (vng =
. \ " .-...- WO TR }5 /: . e - W
5 \ Tk 1) %8 L N\ \ P s o
. Nrey m
\ , ugpn?? A hy i m 13 I\.,\ o?@
N oo i [
- 'Y N~ \ | S AN
. Sypoyomn \ ) N Q
o \ sudwow 14 2140, efy | anb) oo, sopow dusukposy 88:0 = w-d
,,/ — { , ¢ *xs:_i .w 0zl QAN Y 43w easagu nojoy = W%
. oje) 2
e % ng ling °®
9! oam f ny o/ s30fauns
s o N TN gz ol A {0 34NSS3¥d  LNVLISNOO
N \ G R, \ 0S AONIM  OIHdOH1S039
- By uag p. " $30N11 SN
€ = , e ! 0e0t/ 0 DisAbl o ook 00y GE 3708
: S T\ o {5 J_ 02 009 005 00y 00€ 00Z 00L 0 05 001
. x ! o v o ===
5 \\ 5 . 4;4»_ \h .az”_,.m.; ¥ b o X o 1495 o0y ™ \ :\/ s... k A / T 5z
) ) 7 . o BN ! ) o’ a0y, : o0 \4|4Vv\1 / | QL L14
b o8P 'l —
/ 2 sk .ua__. Spnoj s _ + ! e &\5 & \ nx[ N H!il.&oom
3t | 10 i ] \
) A\ <5 - g/ ~ o } \ |
o€ s P w < e ! amé Ty J w( /, 0 , , / , # Ov
= = ¢ s
%w%.; : =\ o = A o, N \ ¥ Vﬂ\ DT —/o08
: < = ol o 0.
& ‘,,N\ P ¥ N e ot \ L N - AT {409
N X \ h f mk 09 Iv 3Tveva OMvONviS | O
0% N _ 'l { Z
© oy - S 3 / XNO1L03r0Yd OHAVHO03MILS ¥V 0d
B N\ s o 00! ) T R )
& 3 \, ! b & & o€
/ 2 / Vu\ Ny, - 06, .x o
7, : { AN Zad N7/ / <
- ' 0
o S < " i I\ 3 ,
= A L= o o, % . 0, \
o 4 L N INE S /
g .. y g4 ) . )
o - S A \ o I f o o . ﬁnw.. i
L g %5 / \ , / . .
.S 3 \ X \M\ ,___.,.:%c N ! - > - e
. \ ) g s &, o ¢ o C—FN- g et D X L S \.\\.\
: J - "/ %
. : . N eeéc e ~o o o) 4 o
o : / s < i " Ge
| < Ao 7 S\ 2 , S,
- p y 4 v Joxeg ~. ” >
%WN i ) "/ (<R - ~ & ok ) \ i 5 ~
5 / ¢ /4 e\ Oa, | i 3
WL )P et : N ;
ov| . i ,\ N au 4 , & .
il 7 . \ & oy ) % g
/ N 3 A
%. / Ay N ) »«\ 2o e g
M2 / : = 2 & ok NS 4 = e
@/1 4 n%bw > N O \ \.\.\ g
1S * > 0N ) a ’ %, >
gk %, o . f..,%a - 5/ feg 352/ \ / Xé@ % Py .
: ¥ A o NN / e, g
P~ & Ko ///., N\ /R sehy sfuosed % s
= 2L S AN -
o s & N - ; 3 .
[ TIE § a5 N\ %8 ping 2 % 2 Q
i . ) A ] N ) 1 «.J@t \ A © 7% 0y = 4
/ 5 — @ ° : V < Son \ o8 ssy) 0% A\ 0% 2 3
o : 2 L oo
D R gok / \ on 0 5 /
s B o / o N3 L B D g
i: o w, n f o S P \ /o Py % 2 e /
14 v * L o / - =5 \ V . =
<& 0€ o ov = 11/ by 2 X /A e o
08 001 oOcl oi 051 oot = > \ Q/M Q \
1 0Ll lv\ \ \/ﬂ\\.\i
081

"1S6T Tequeideg ‘(°1's”
S ('1's"w) S99 00ST 3¢ mvn:k» jueymsey pue “qu OG8 e "D, Ul aimjerad
urd- o 19 '
6 1) s1939]q [enjusjodoar) ut jybley oﬁﬁquMBmwmw“M@w .mmwmw“zw
. ARY)

amnsserd ‘qW-OG8 oY} Jo (1930w dIweuAp 86°0



LXXI1X—123

M. W.R.

September 1951.

L T °D 0080 78 USYB) SULMBI UO POSBq 918 Pad Ul UMoys asoy)
©L D 00TZ T8 SUOIIBAISS|O UOO[[Bq 30[1d UO PISBQ oI8 YOB[Q Ul UMOYS SPUIA "L "W "9 0080 ¥8 SUOI}BAIOSGO SPUOSOIPBI UO PISB( SWISYJOSI pue SIUL IN0JUOTH

el 001 S01 o1l glt
— T

i du)h L1007 TA
O_E..uom4,. m, ﬁ, ON Om\ :qcmmhgu:umvgm
% . méammx.‘a j

Sl ol Sl 02 G2 G/EOSGLOGI
) 0z = 5 * X S 505 Wl e g 140
g %, £ < 4 / S NG e mAA. Za gi6ohn |
Uejpeze, I |
an (wdb oG4 ) 8095 \ 14040088\ {
\ S \ \

e ,,/ A

S30V4NNS 3¥NSS3IHd LNVISNOO
ANIM  OIHJOH 1S039

S3ONLILYT SNOVA LV S3IUN J

po01 00

Z P
|
j

|

|

‘
il

Q9 1V 13711vHYVa ONYONVLS

¥
NOI1937 083 dVHO03IYILS HYI0d
b: 9 % E N
y N\

e

68§ 00/ 009 00S 00F OOE 002 00T 85,001
T YT T T T e

N 1409
e

= K

Q ~ X

jantiiva

of

0 | f N - \ = 3\ \n T oy
¢ Y y . A e 2
| S X —
R _fd : ) P - s L O
Qa.a06 ﬂ.:. _5“:0: J X . o \ ol .,,
M/\u, N\ / / ) ﬂm ° _
anos DY ——f i R
7 AU 1177 — a% ¢ Lo
& o A R : LB A e
oY 09 08 001 ocl oyl 061 091 S91 04T GLT 081

‘1661 Toqueideg ‘('['s wr) SI9 Q00E I° SPUlp juejnsey pue “qur Q0L ¥e ‘D, ut arnjeredws], eberoAy ‘soepng
amsserg ‘qui-QQZ oY} jo (s1ejow orureudp ge'Q = “w'd'b 1) s18}0| [eyuajodosr) ut Jybrey orweukq abersay IIIX HeUYD




M. W. R.

September 1951.

LXXIX—124

LI "D 000 38 SULMBI UO POSB( 9IB PO Ul UMOYS JSOY;
'L "I "D 0013 ¥& SUOBAISSQO U0o[[eq 30[id U0 Paseq oJB R[] Ul UMOYS SPUIM I, "IN "D 0080 3¥ SUOIBAIISqO SPUOSOIPB.I UO Paseq SWJdY3O0SI PU® SIUI] JNojuo))

*/5

24 S¢ 0 S8 06 S6 wegnoe) o 001 S0tU ortT

cr|”

214

RIS RO [
Sl (614 V3
SiE ol Gl

S s e
5 — S N\ w‘!m.ﬂr
S (wdb6pGc=-4yV) 8025 140Jn08G \

GL 001 0S! 00€E

oy oS

b
/ S NN
f 2 5 N
5 ~ -
>
/// >
om///ﬂ S =
=
S =
- gE N> ™
R o, N
fep S
o A

129w Q)

T TG

Tegm wd S s anowos =

S30V4H¥NS 3IYNSS3™d LNVLISNOD
37v0S ANIM  DIHdOM1S039

T4 Ao vwoxei0 - JHenbngy
|

By . S ﬁﬁ

N
S30NLILYT SNOIYVA LV S3TIN 10 3OS
0001 206 008 00L 009 00S OOy OOE 00Z .00l O 0S 00T
pui, (720 N W S W T T e 41,H 02
&g 0 \ \ N \ \ . \ \ | | [ G2
P \ S \ | | 1M
o Soe— e - b 0e
i ™ \:,Si CZl N\ \ \ \ i \ || |
~ [t NN R N VSIS L L] oy
2:.:9 .xE., ~ “ 014 X X O\ X N auv A T ,o
b e P e ey e o5
2N Y N \ \ \ A \ \ |
a N N i e e S S S S I S
/ 0L /WWWV\‘V‘M:M&VIWWH.F, ‘%W ?om
7 09 1V 137VHVd QYYONYLS U
“NOILO3MOMd DIHAVHO03¥ILS ¥VIOd
=
. o€

\
X %/ N
% X

3

. 4 S

081

Oyl  0S1 0cl \ SL1

"IS6T 1°equeideg ‘('['s W) s18]9] 000G ¥° SPUIM JUR}NSaY pue “qui OOG e Do ul ainjeradwa ], abersay ‘soejing
eImssad1d ‘qu-QQ§ oy} Jo (s1e3ow drweudp gg'Q = ‘w'd b 1) si9j9y [eruejodosx) url Jybrey otweukg abereAy AIX HRUYD




LXXIX—125

M. W.R.

September 1951.

LI D 0080 Y8 SUIMEI U0 PISBJ 9I8 Al Ul UMOYS 950U}
1T "D 00TZ 7 SUOIIBAISSCO UOO[[Eq J0[Id UO Paseq dJe JOB[q Ul UMOUS SPUIM "L " " 0080 ¥ SUOBAISSO SPUOSOIPEL UO PISE] SWIIBY}OS! PUB SIUI| IN0JUO))

/5 0L 6L 08 <o 58 56 ekegnoe) o 001 501 011 S11
w
— 5 N \ o~ \ (¥ A L1007 3A
= <N Too® A oL wilog=yv 2i St 0z 0 O 0§ SL 001 0S) 00E
© g \ \ e Suidgz=yv g S ol GI 02 'SZ SULEOSGLOG!
-~ S \ — 0z = X x S S e e ke (0
3 . ) o \ e ;l//n !mA/.Tm 6011\
(wdb 0=y ") 20ag\_ 140j1088 \ \
. L ~ . \ \ |
P S . N
. | apsimong / Gz ' . 5 SN P
S o \ \ \ =
. N\ .
- ) _ g Y \ z
b 1 i feng TN N X \ \ 06 —
veg M 120 ©
WOISNOH Lo Q\ -
-

ou o
e UL kg wwour]

- — 9
= MBS

2y

08— o oSy T \S T 7002
sy & 3 \ \ ~
/ 1T e e W i
O e

¥ W R Lo
f

Nl . e e

’~ LU WO VL T e R T
a P07 . e G i v W W e
QQ IV 1311vHvd GYVANVLS N
: * NOILO3FOMR DIHAVHI03N3ILS ¥V I0d >
N 4 4 \ S

K 7 N
/ N .

[
£y
< «w.

0
~

A X
X
\
» /// >
N
X
\
/, -
o
/
\
X o o X
/ %
i R % Keg 9INI0SAY 0\
N R oD A
o ; 4/ %
AN AN\ >3y
.A.\A%,Wo, 3a RS Az__f:_o: o2y B
O BN i ; \
5 ~anog PAX™ 0 Vi S
o — | ) L/ 4 "/ A \\x‘
© \ VL[] 2% 4 X\ s s D el
4 o (014 09 08 00t 0zl ovl 0St 0 ! 081

ror)

"1S6T 1oqueldag ‘('1's'w) s18319] 000'0T 1 SPUIM juejnsay pue “qui QOg ¥® ‘Do Ul sinjeradwa ], obeisAy ‘@oejng
aImsse1g ‘qW-QOE oY} JO (s1ejowt orweudp gg'Q = ‘w'd b ) s19}9y [eyusjodosn) ur jybrey otwreuk( 8bereay AX HeYD



